US009409235B2

a2z United States Patent (10) Patent No.: US 9,409,235 B2
Xie et al. 45) Date of Patent: Aug. 9, 2016
(54) GRANULATION OF MOLTEN MATERIAL BO5B 3/02; BO5B 3/1014; B29B 2009/168;
B29B 9/16; B01J 2/04; B22F 9/10; C04B
(75) Inventors: Dongsheng Xie, Ormond (AU); 5/00; C22B 1/14; C22B 9/05
Bernard Washington, Beaconsfield USPC oo 425/8
(AU); Steven Sanetsis, Oakleigh (AU) See application file for complete search history.
(73) Assignee: Commonwealth Scientific and .
Industrial Research Organisation, (56) References Cited
Campbell, ACT (AU) U.S. PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this 4218410 A 8/1980 Stephan et al.
patent is extended or adjusted under 35 5409,521 A * 4/1995 Featherstone ............. C21B 3/08
425/8
US.C. 154(b) by 604 days. 5735931 A *  4/1998 Featherstone .......... C21B 3/08
425/8
(21) Appl. No.: 13/001,263
(22) PCT Filed: Jum. 29. 2009 FOREIGN PATENT DOCUMENTS
: .29,
Jp 35-1219 A 2/1935
(86) PCT No.: PCT/AU2009/000834 Ip 51-064456 A 6/1976
§ 371 (c)(1), (Continued)
(2), (4) Date:  Mar. 11, 2011 OTHER PUBLICATIONS
(87) PCT Pub. No.: 'WO2009/155666 Japanese Office Action for corresponding Japanese Patent Applica-
PCT Pub. Date: Dee. 30, 2009 tion No. 2011-515020 mailed Jan. 28, 2014 (6 pages).
(Continued)
(65) Prior Publication Data
US 2011/0180945 A1l Jul. 28, 2011 Primary Examiner — Robert J Grun
(30) Foreign Application Priority Data (74) Attorney, Agent, or Firm — Merchant & Gould P.C.
Jun. 27,2008 (AU) .o 2008903295  (57) ABSTRACT
(51) Int.Cl A granulator comprising a rotary atomizer for receiving mol-
an ;’B 9 V00 (2006.01) ten material and projecting droplets of the molten material
B22F 9/10 (200 6. o1) there from; and an impact surface disposed within the trajec-
. ’ tory of the droplets and upon which the droplets impact, the
(Continued) impact surface being at a distance from the rotary atomizer
and at an angle such that (1) all or substantially all ot the
(52) U.S.CL d gl h that (1) all b ially all of th
CPC ... B22F 9/10 (2013.01); BO1J 2/04 (2013.01); droplets impact the impact surface, and (ii) a substantial por-
C04B 5/00 (2013.01); C22B 1/14 (2013.01); tion of the droplets are not fully solidified prior to contact with
C22B 9/05 (2013.01)  the impact surface.
(58) Field of Classification Search

CPC ... B29C 9/12; BO5B 5/04; B0O5B 5/0407,

2

7 Claims, 2 Drawing Sheets



